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Why Study Biology? 
How can it be exciting? 
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The Study of Life! 

Dear young readers, 

Some think that biology is boring. But, we think that biology is 
a mystery, a mystery that is even bigger and exciting than outer 
space. It is full of surprises and exciting discoveries. 

Thinking, working, digestion etc. seem natural. But, how does 
everything work so perfectly? Think about how amazing the 
human body is. Think about how life is possible. How are you 
here? Is immortality possible? Can mutants exist? How do trees 
live for hundreds of years? How many species inhabit the Earth? 
Is evolution real or is it just a theory? - Isn't it miraculous? 

Biology helps us understand these miracles. To be good at it, you 
should be interested in it. And that is what this issue aims at. 

SK, sasikanth.c@ack-media.com 


Consumer Complaints: 

+91-22-6629 6999 

customerservice@ack-media.com 

Business Queries & Customer 
Service Escalations: 
sasikanth.c@ack-media.com 

Ad-sales: 

sm.meenakshi@ack-media.com 

Credits: 

Carisa R & Jayanthi V 
Eric D'souza &Team 
Heta D EtShilpi M 
India Book House &Team 
Janak F, Yogesh G & Team 
K.K. Arun, Subir & Dan 
Lalit S b Manali S 
Mayur S &Team 
Mirnalini Surendran 
Narayan M & Rajesh Pathak 
Prakash B, Sandya J &Team 
Sagar S & Shrikant W 
Sandeep S &Team 
Swati Gupta 

VP Operations 

Sandeep Padoshi 

Digital Business Head 

Shubhadeep Bhattacharya 


Cover artwork by Saudamini Tambay 





No part of this magazine may be 
reproduced without the express 
consent of AmarChitra Katha Private 
Limited (ACK). Any reproduction, 
modification, distribution, transmission, 
republication, display or exploitation 
in any way of the content(s), in whole 
or in part, of this magazine is strictly 
prohibited. ACK makes no warranties 
or guarantees, express or implied, 
written or oral, as to the contents of the 
magazine, the information, materials 
or opinions, included in this magazine. 

In no event shall ACK be liable for 
damages of any kind arising as a 
consequence of using or following any 
method or formula as mentioned in the 
magazine, including but not limited to 
direct, indirect, incidental, punitive and 
consequential damages. 


BRAINWAVE 

Vol. 02 | Issue 07 | July 2013 

Editor 

Sasikanth Chemalamudi 

Consulting Art Director 
Savio Mascarenhas 

Assistant Editor 

Priyanka Talreja 

Design Lead 
Kashmira Sarode 

Jr. Designer 

Saudamini Tambay 

Resident Geek 

Kayomarz Bacha 

Founding Editor & Art Director 
Vinayak Varma 

Advisory Board 

Arvind Gupta 

Scientist & Educator 

Dr. AS Manekar, Director 

Nehru Science Centre, Mumbai 

Hari Parameswaran 

Scientist & Educator 

Dr. Chandrakant Shukre 

Astrophysicist 

Maya Menon, Director 

The Teacher Foundation 

Geetha Narayanan, Director 

Srishti School of Art, Design & Technology 

Dr. Balaji Sampath 

Aid India Foundation 

Siddharth Rao, Director 

Agumbe Rainforest Research Station 

Subscriptions: 

brainwave@ack-media.com 

Brainwave is Printed and Published 
by Vijay Sampath on behalf of Amar 
Chitra Katha Private Limited Printed at 
Indigo Press (India) Pvt. Ltd., Plot No. 

1, C/716, Opp. Dadoji Konddeo Cross 
Road, Byculla (E), Mumbai 400027 
Published at Krishna House, 3rd 
Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel 
(West), Mumbai 400013. 


Copyright © 2013, Amar Chitra Katha Private Limited. All rights reserved. 






Arby: Arby is a genius who will grow up to be 
Aryabhata. He came to the future, thanks to Dr. 
Dodo's time machine. He is a fan of numbers, 
banana fritters and robot wars. 


Mr X: Mr. X, short for Xavier, was once Dr. Dodo's 
student. X is as brilliant as Alby and Arby, and by 
virtue of his knowledge of science, as powerful 
as Bhoo when the situation demands. 


Bhoomi: Bhoomi, a.k.a. Bhoo, is an enigma. No one 
knows where she is from and how she came into 
being. She is made up of earth, wind, fire, and water 
in equal parts. Her alter-ego is Gaia Goel, a world 
famous science sleuth. 


BRAINWAVE 


Alby: Alby will grow up to be Albert Einstein 
However, now, like Arby, he too has been 
sucked into the future. When he is not 
researching, he plays the violin. 

Read more at www.bwmag.in/meet-the-smarties 
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Dr. Dodo: Dr. Dodo is the co-founder of BW Labs 
and is the last living dodo. He holds a PhD in 
anachronomaly and parallel universes from the 
University of Clockwindistan. He invented the 
Galileo series of time machines. 


Skree!: Skree! is the other founder of BW 
Labs. She loves dangerous experiments. She 
makes mini black holes before breakfast and 
has dark matter for lunch. 


MEET THE SMAETIES 
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Can you heap the globe’s heat slswit? 

The globe is getting warmer by the minute and no one else but humans 
are esponsible. Let’s take a closer look at global warming, by Sasikanth c 


Y our dad's car is parked 
outside, right under the 
sun. What happens when you 
want to go for a drive in it? The 
car is unbearably hot due to the 
heat trapped in it, right? 

That is exactly what is 
happening to our planet! 

The earth can support life due 
to greenhouse gases such as 
carbon dioxide, water 
vapor, nitrous oxide and 
methane that trap heat and 
light from the Sun in the Earth's 
atmosphere. 

Had it not been for these gases, 
the earth would have been 
freezing, or burning. 


Freezing, because at night 
we would have no source to 
keep it warm. During the day, 
especially during summers, 
it would be burning because 
there would be no atmosphere 
to filter the Sun's rays. People, 
plants, and animals would be 
exposed to all heat. 

Without the gases, life would 
not have been possible. But 
now, because there are too 
many green house gases being 
released into the atmosphere 
by humans, the Earth is getting 
unusually warmer. 

Due to this, many countries 
across the world are facing 


drastic climatic changes in 
shorter spans of time. It is 
believed that global warming is 
not reversable. But we if try, we 
can stop it. ■ 



^.W.W b W.W.W b W.W.W b W. , ^*A^.W.W b W.W.W b W.W.W b W.W^^^ , .W.W.W.W.W.W.W.W.W b W.W.W b 

Can you tell us what we can do to prevent global warming? 

Send in your answers to brainwave@ack-media.com and win surprise gifts. 


B^Taste and Smell 



S ome foods taste great, 
some don't. We know that 
it is because of the tastebuds 
on our tongue. But, is there a 
connection between our nose 
and the taste of food? Let's find 
out. 

To do this you will need: Two 
pieces of candy (of same size 
and shape so you can't tell 


the difference, but distinct 
flavours) 

First, close your eyes and 
jumble up the pieces of the 
candy in your hand so you 
don't know which is which. 
Hold your nose, keep your eyes 
closed and eat any one. Drink 
a little bit of water and eat the 
other. 


by Kayomarz Bacha 

You may not be able to tell the 
difference between the two! 
When you release the nose, 
you will have sudden burst of 
flavour. 

Why do you think this happens? 
Research and email to 
brainwave@ack-media.com 
The best entry will win a 
surprise gift! 
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The BW Student Board members 
work with our editorial team and 
make a difference to the magazine. 

In addition to this, their work is 
published in the magazine and they 
get to lay their hands on all BW 
products before anyone else - for 
free! 

At the end of their tenure, we 
award them with certificates and an 
honourarium of Rs. 1250 each. 

For more information, visit: 

www.bwmag.in/student-board 


BW STUDENT 

BOARD 




Join us on our fun-do video channel 
as Mr. X performs some amazing 
experiments and x-plains the 
science behind them. 

Mr.)(will perform and publish your 
experiments too! Just email them to 
brainwave@ack-media.com 

You im 



www.youtube.com/Brainwavemag 
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Colour Changing Carnations 

by Kayomarz Bacha 


You will need: 


A carnation / any white flower 
(available in your garden or 
at a florist) 



• 2 plastic glasses 

• Blade / cutter 


• Red / blue Ink 


• Ajar of water 


Caution 

Handle the blade / cutter 
carefully. Do not play with it. 




METHOD: 

Step 1 

Take the 2 plastic glasses and fill them half 
with water. 



Step 2 

Add a few drops of ink to any one of the 
glasses. 
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Step 3 

Carefully, cut the stem of the flower 
vertically, upto half its length. Do this 
strictly under adult supervision. 




Step 4 

Insert each end of the cut stem in 
a different glass. 


Steps 

Place the glasses and the stem in a little 
sunlight. 



Wait for 24 - 48 hours and observe. Half of 
the flower will change its colour! 


What is capillary action and what is the science 
behind it? Research and email your answers to 
kayomarz.bacha@ack-media.com 

The most detailed and fastest entry will win a free 
Amar Chitra Katha comic! 


Why does this happen? 


A plant uses water to keep its roots, stems, 
leaves and flowers healthy as well as to 
prevent them from drying and wilting. 

The water also carries dissolved nutrients 
throughout the plant. 

A plant gets water from the ground. This 
means that it has to transport the water 
from the roots, up and throughout the rest 
of the plant. 

In this case, the colour of the carnation 
changes because the coloured water 
moves up the stem, to its petals. This 
process, by which water moves through 
the plant is called capillary action. 

Note: Do not use scissors to cut the stem 
because the stem will be crushed and its 
ability to absorb water reduces. 
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One Albino rabbit. Alba, was injected 
with the bioluminescent gene of 
a jelly fish. While she looked like 
a regular rabbit during day, under 
certain lights. Alba glowed green! 


If you unwrap all the DNA in all 
your cells, you could reach the 
moon 6000 times! 


Genetic similarity: human beings share 7% of genes with E. coli 
bacterium, 21% with worms, 90% with mice and 98% with chimpanzees. 
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ArushiJoshi asks - 

Why do we get hungry and how do we 
know that we need to eat? 


V 

contract, giving us the sensation of hunger, 
and making those growling noises. 


Ghrelin also improves our sense of smell 
and makes food look more tempting. 


BAH 

HERE CO 
THE HUN 


by Srinath Perur 


E 
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O ur body needs food to get the energy 
to keep going. Through hunger, our 
body reminds us to eat. 

But what exactly makes our stomach growl? 
It is only in the last fifteen years that 
we have started to find out the complex 
processes behind this. 


Scientists gave some ghrelin to rats and 
observed that their noses twitched more 
and they started sniffing around. And 
when they showed pictures of pizza, people 
who had been given ghrelin became quite 
desperate for the real thing. 


Different parts of our body communicate 
through chemical messengers known 
as hormones. Many such hormones are 
involved in making us feel hungry or full. 

When our stomach is empty for a while, 
cells in its upper part produce a hormone 
called ghrelin. When the brain senses 
ghrelin in the blood, it produces another 
hormone called orexin. 

Thus, the stomach knows that it should 


Once you finish eating, other hormones 
are released, signaling that it is time to 
stop feeling hungry. One of the harmones 
is leptin, released by fat cells in our body, 
which makes us feel satisfied with what we 
have eaten. We normally stop eating well 
before our stomach is stuffed (or at least 
we should). 

Because of harmones, our body is also 
aware of if we are sleeping or exercising 
or tired. It takes all this into consideration 
before making us feel hungry again. ■ 


Have a burning question? Email us at brainwave@ack-media.com with 'Ask Us Why' as the subject. 
The best question will win the latest Amar Chitra Katha animation CD! 
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FVQtVlNh VJITK 

CHARUS 
DARWIN! 

Written by * Pilyanka Talreja 



Charles Darwm was barn Eo Ehc doctor and financier Robert 



Darwin, and his wife Susannah Darwin in 3 809. He was the 
fifth of six children sn the family, flight since birth, Darwin's 
future was tor lam as he belonged Ed a long line or sclent Isis 


In October is2^ ill age H>, Darwin 
enioWt’d at University gF E'diuLsurgh 
Medical School along wi th hti brother 
Erasmus Two years later. Char Fes 
Darwin became a undent of Art S at 
Christ * College. Cambridge 


Eventually, Darwin i t-a'lke ri ll.il his ini eras! lies an natural 
history rathe# ih.in medical sludips. Influenced by his cousin 
WiFi him Fok he Id ok Up the hobby of col Fee ting beetles. 


Of course, ihls upset his farther immensely 


On the Fine evening of 29 August I S31, 
Darwin received a Setter horn One di hi! 
botany professors, John Stevens Henslow. 
The letter invited Darwin on board a two 
year voyage, HM5 Beagle as a n.vrurahsr. The 
voyage would survey the coastline of South 
America and give Darwin the chance to 
collect various specimens while studying 
their habitat. As you can guest, this did not 
gD well With Darwin'S farther. 



v -f 


i 

ti 
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After much perjuatlcm, Darwin"* father agreed Id fund 
bh voyage. The voyage. HMS Beagle left the coast of 
England on December 27 December 1331. It was on this 
voyage that Darwin began reading Char lei LyelSs 
Principle* of Geology and wai highly Influenced by 
them. This book argued that the present itself is the key 
to the pavr Thm, all geologic change* are nothing byl a 
steady accumulation of minute changes lhal occur over 
enormously long spans, of time- __ 


Keeping ihu concept in mind, Darwin began 
collecting various specie* and observing 
patterns, this voyage lasted for 5 years and 
by the end of it H Darwin had a 770-page 
chary, wrapped up I pages of notes, drew 
cio 12 catalogs of S r 43b skins. bones, 
and carcasses! 


Duiing th* voyage, Darwin had abseived >lmilarili*i among special all over the 
Jed him in believe tlial all species had gradually evolved from common .mentor 
j I? ii t.hing honi *' i■• propnc H i 1| e I h a o i y ci t L veil U U o n 


He also stated EhaE species survived 
through a process called natural 
selection - species that successfully 
adapled lo the changing 
requirements of I heir natural habits I 
thrived, while those that failed lo 
evolve and reproduce became 
extinct. 


Darwin's theory faced 
much opposition »* 
people of that lime 
hrmly believed in the 
Bible IE was a given Ih.vt 
God makes all living 
Shings. 


Controversies about Dat win's 
theory eaist even today. What Is 
true and what is not. dear reader, 
you have to research arid conclude 
lor yourself! 


<tv J am i nw 
sftiiti :f ISiurii J am 

a -u,r,j J3‘jjiu ! (in 
Stu in ra 1 i an* water 
ijti,': ju nc; tvpwt 
from iw ancestor uu 
aarwm iaa J cimci^ii 
inns uanfci ta mi 
COO: PARENTS! 
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A labopafopg-gpown 
kidney makes waves 

Researchers at Boston's Massachusetts General 
Hospital have created rat kidneys in the lab! 

They took a rat kidney and washed away its old 
cells using a detergent, creating a honeycomb- 
like scaffold with an intricate network of blood 
vessels. The kidney was then rebuilt by taking 
cells from the patient. 

After being kept in a special oven for 12 days, it 
was transplanted into the rodent where it was 
able to filter blood and produce urine. 

In humans, kidneys are one of the most necessary 
organs for transplantation. With further 


research, lab-grown kidneys could help humans 
circumvent the process of waiting for donors. 

Source: www.the-scientist.com 



Image: HowelLmark 


Long walk home 

Paul Salopek has embarked on a journey called 
Out of Eden. The Pulitzer Prize-winning writer is 
all set to walk the path our prehistoric ancestors 
took when they wandered out of Africa and 
migrated across Europe and Asia between 
50,000 and 70,000 years ago. 

Salopek's evolutionary trail will be blazed 
entirely only on foot! This exploration project 
that began in Ethiopia in February 2013 will 
continue till 2020. From Africa, Salopek will 
head to Central Asia and China, go northward 
into Arctic Siberia, travel by ship to Alaska and 
finally hike down to South America. At 100-mile 
intervals, Salopek will collect audio and video 
samples to "create a picture of modern life on 
Earth along the pathways of ancient migrations." 

To read regular dispatches from his journey, visit 
www.outofedenwalk.nationalgeographic.com 


If a salamander loses its leg, it can grow a new 
one. Humans and other mammals are not so 
fortunate. But today, researchers have finally 
revealed why it is that nails are necessary - 
we can regenerate the tips of our fingers, as 
long as enough of the nail remains. Of course, 
the process is limited compared with the 
regenerative powers of 


Researchers led by Mayumi Ito at New York 
University have identified that stem cells lying 
beneath the base of the nail can orchestrate 
the restoration of a partially amputated finger. 
However, the cells can do so only if sufficient nail| 
epithelium — the tissue that lies immediately 
below the nail — remains. 

Does this mean that regenerative powers like 
that of Wolverine from K-men can soon be real? 
Who knows! 

Source: Scientific American 
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t The Treasure Hunt is here* This time too, it is very simple! 
There is just one riddle that you need to solve to unearth the 
theme of the next issue: 

j Matter , motion, space and time is what I teach, 

if you apply force, how far will that object reach? 


) 


Push and pull, gravity and energy, 
all of these make for a very interesting study. 


Clues here ,,, clues there; a science I am for real, 
am the theme for August, guess and win the deaf 


ooooooooo 


What are you still waiting for? Get started " top two 
entries will win two cool books each from Leadstart 
Publishing* Email your answers to brainwave@ ) ack"media*com 
with 4 Treasure Hunt' as the subject* 




He a Smarteiutein! 


We run many activities and contests in 
each issue. They can win you many exciting 
prizes! 


Participate in all the activites of an issue, 
and you can win a merit certificate, the title 
'Smartenstein' and a mystery gift - every 
month! 

There activities and contests in this issue 
are: Toy Box p6\ 'Ask us Why p9‘, 'Third Law 
p21', 'Fan Fiction p26' f 'Treasure Flunt pl3‘, 
'Student Board pl3‘, and 'Spot the Errors 

p47‘. 


www.bwmag.in/category/bw-smartenstein 
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Artwork: Abhijeet Kini 
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Inf pi cate 

Ecosystem - Mysterious 

Mr. X demystified 


Mr. X was once a great student who was adored by all his teachers. What then 
happened to transform him into a villain? Skree! and Bhoo help us find out. 


A s a student, I remember Xavier as a 
very lovable and honest boy. I don't 
know what happened to him later. 
He developed so much hatred. It often 
saddens me beyond belief!" exclaimed Dr 
Dodo. 


"But then, the lack of balance in the 
ecosystem across the country affected the 
villagers," said Skree! 

"Huh? I don't quite understand." said Alby. 


"I know why, Dr. Dodo," said Skree! "Bhoo 
and I were discussing this and we have 
traced his background. It all comes down to, 
you might not believe us, but biology!" 

"Really, how is that?" questioned Dr. Dodo. 


"Let me continue," said Skree! "Xavier's 
village was a heaven. People shared 
resources and lived in harmony. But soon, 
inflation 0 doubled. The prices of LPG 
(Liquefied petroleum gas) went up two¬ 
fold. This meant that gas cylinders to the 
villagers' kitchens now costed double." 


"This is how," said Bhoo. "If we take a 
closer look, everything can be traced down 
to Biology. It is everywhere. It keeps us 
alive and helps us understand the things 
around us." 

"But in Xavier's case, some really 
unfortunate things happened. As a child, he 
was very happy. He was born and brought 
up in a village where love flowed like a 
healthy river. Nothing was amiss." 

"That doesn't sound like Mr. X!" exclaimed 
Alby. 

* 


"Before we proceed," interrupted Bhoo, 

"let us understand why prices increase." 

"Governments don't increase prices 
without reason. When population grows, 
there is a rise in demand. This makes a 
particular resource scarce. Say, if 5 people 
were using LPG earlier, 25 people are 
using it now. Hence, demand increases. If 
there is not enough of it being produced, 
governments need to expend more 
resources to produce or import LPG. This, 
in return, causes the price to rise." 
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"Yes. But sadly, that was just the 
beginning," revealed Bhoo "From then on 
the situation only got worse." 


Due to this the source of income that the 
villagers once had evaporated. They were 
now completely helpless. 


In a few years, the villagers were left with 
no option but to leave the village. One by 


* 


guy?" asked Arby. 


more trees, the 
animals and 
birds that would 
play with Xavier 
had all migrated 
from the village. 
The lack of trees 
also meant 
lack of shade. 
Temperatures 
rose drastically 
in the area. 

As the climate 
became hot, 
most of the 
farmers in the 
area could not 
get good yield 
as their crops 
withered away 
even before they 
grew. All the 
water resources 
dried up too. 

And whenever it 
rained, because 
there were not 
enough trees, 
soil eroded and 
flods occured. 


"Exactly," continued Skree "But while 
the price of LPG went up, the income of 
the villager did not. This meant that they 
had less buying power and they were in 
distress." 


"Xavier always 
treated the 
trees as close 
friends. Right 
since he was 
a kid, he had 
named each of 
the trees. He 
knew which 
tree was how 
old and what birds lived in it. Looking 
at the trees vanishing one after another 
exposed Xavier to a gamut of negative 
emotions." concluded Skree! with a sigh. 


"So that is how Xavier to turn into the bad 


"Soon, not 
many in 
Xavier's 
village 
could afford 
cylinders. But, 
they needed 
to cook. So, 
they began 
cutting down 
trees for 
firewood! 

In a few years, 
the village 
that once was 
heaven on the 
Earth turned 
barren." 




"Because there were no 
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one, they packed their belongings and left. 

The neighbouring villages did not accept 
them as they themselves were barely 
managing to survive. They could not afford 
to populate their villages any further. The 
people from Xavier's village were left with 
no option but to migrate to cities in search 
of livelyhood," concluded Bhoo. 

"The cities, mind you, are not 
very kind to illiterate and 
innocent folks from villages," 
continued Skree! "Once in the 
concrete jungle, the villagers 
did not know what to do. No one 
would give them jobs as they 
were not qualified enough. They 
had to live shelterless, on the 
streets. Before they knew what 
was happening, they were all 
termed as beggars. 

Xavier saw how different the 
people in cities were. They did 
not have time to pause and help 
others. It was a rat race! He faced 
the brutal reality and this was 
when his heart got filled with 
hate. He blamed humankind 
for all the destruction. He r 
decided - if the ecosystem 
to co-exist, humans needed to be 
taught a lesson." 

"Oh my! How did I not see that? I was his 
teacher!" exclaimed Dr. Dodo. 

"Who knew cutting down trees could wreak 
so much havoc!" a horrified Alby spoke out. 
"Sad, but true, Alby. You see, our ecosystem 
is like a vehicle. All the parts are equally 


essential for things to function properly. 

If one part goes missing, the system 
cannot function and it causes a complete 
breakdown. Everything is interdependent," 
said Skree! 

"I agree that what happened with Xavier 
was not fair. But this does not give him the 


right to decide whether or not mankind 
should exist. We really need to find him 
before he does something more stupid. 
Let's go get him," declared Bhoo. 


What happens next? Read the Smarties 
comic on page 38 to find out. 
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helps 
grow 
‘ aller 


This is Funny - the tiniest gland in our brain 
that is the size of a pea makes us grow! 
The job oF the pituitary gland is to produce 
and release hormones that help in our 
physical growth. Besides that, it also keeps 
our metabolism going! 


HBAOffl HIM 


mmmmm 




The hypothalamus is like the brain's 
inner thermostat. This gland knows 
what the tempera¬ 
ture oF our body 
should be. 


IF our body is too 
hot, it tells it to 
sweat. IF we Feel ^ 
too cold, it gets us shivering. This way, it tries 
to get our body temperature back to normal 


mmm giumo® 


This part oF the brain is not that big, but it keeps us alive. The brain stem connects 
the rest oF the brain to the spinal cord. This single stem is in charge oF all the 
Functions that keep us alive. Another duty oF the brain stem is to control our 
involuntary muscles — the ones that work automatically, without us having to think 
about it. It's the brain stem that tells our heart to pump more blood when we're 
biking or ask our stomach to start digesting lunch. 



The teacher in the 
brain is the 
Cerebellum. It 
controls balance, 
movement and 
coordination. 
Thanks to the 
cerbellum, we can 
stand upright, keep 
our balance and 
move around. 


ANIMAL 

BRAIN 

FACTS 



Silkworm has 

brains 

but uses only 
^ of them 


Starfish 
has NO brain! 

















That's cerebrum for you!. 


Cerebrum is divided into left and right 

ANALYSIS 


MUSC 


JRS > 4 / 


SPEECH O 


COLOURS 


EMOTIONS I b 


LOGIC 
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The biggest part oF our brain is the 
cerebrum as it makes up For 85% of the 
brain's weight. This is a highly important 
part as it controls our voluntary muscles. 
These are the muscles that move when we 
want them to. So without a cerebrum, we 
would not be able to kick, dance or move 
on our own. 

Cerebrum is also the thinking part as more 
oPten than not it is preoccupied with 
thoughts. We need it to solve problems and 
Figure out the next move in the video 
game. The other thing that cerebrum does 
is, store our memory - both, short-term 
and long-term. So what did you eat last 
night? And which was your Favorite movie 
last year? Your cerebrum is answering 
that. 

Besides that, cerebrum also reasons. "I 
better do my homework now or I won't be 
able to go out in the evening.'' 
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by Sarthak Sinha 


What would have become of biology had there not been a device that helped 
scientists zoom their vision a hundred times over? 


T he Golden Gizmo award, as far as biology 
is concerned, goes to none other than 
the microscope. Without this invention, 
studying life would have been simply 
impossible. 

Farther of Microbiology 

Meet Antonie Van Leeuwenhoek, known as the 
Father of Microbiology. Leeuwenhoek came 
from a family of tradesmen and thus, had no 
family fortune or higher education. It was his 
natural talent and diligence that led him to 
make some of the most important discoveries 
in the history of biology. 

At the age of 16, Leeuwenhoek secured a job 
with a cloth merchant in Amsterdam. This 
was where he came across his first simple 
microscope - a magnifying glass mounted 
on a small stand - that were being used by 
merchants to take a closer look at their fabric. 
Leeuwenhoek spent most of his free time 
pursuing his hobby, which was to grind lenses, 
making simple microscopes and using them to 
study tiny objects. 


His experiments turned into success when 
he became the first person to observe 
and describe single celled organisms. He 
later noticed that yeast 0 consist of minute 
organisms. He went on to provide an accurate 
description of red blood cells. 

During his lifetime Leeuwenhoek made over 
400 lenses, some of which were no larger 
than a pinhead! These lenses are now with 
the Royal Society, who found them to have 
magnifying powers of up to 300 times! 



Microscopes and Modern Man 

Microscopes have now moved beyond using 
simple visible light refracting lenses and have 
advanced many folds. 

Electrons, x-rays, and infrared rays are used 
by far more sophisticated (and expensive) 
microscopes to detect even smaller structures. 


Electron microscopes can resolve viruses, 
which are far far smaller than any living cell! 

Life without microscopes is not possible today 
as almost every procedure, research of an 
experiment or analysis of a medical condition 
requires a microscope. ■ 
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Biologically Gifted 

Check out these really awesome super-powers that a lucky few have been 

gifted by mother nature! 

by Bhoo 


igration is a really important 
for various species of birds. 
Approximately 1800 of the world’s 
10,000 bird species are long-distance 
migrants. Some travel half way across the 
globe for warmth and food every winter! 

The question is how they know where 
they are going. The answer is "magnetic 


compass"! 

You sure read that right. Some migrating 
birds have a sense called magnetoreception 
that helps them travel great distances 
without losing track, using the Earth’s 
magnetic field as a guide. It took mankind 
years to invent the GPS G . Nature, we have to 
admit, is quite ahead of us! 



M others are always worried about 
their young ones. Now, if we 
step out of the house without a 
cellphone, mom just panics. 

But check out the slow loris mothers. They 
believe that prevention is better than cure. 
When a young slow loris steps out in search 
of food, the mother just licks it all over with 
poison! This way, no one comes close to their 
newborn and it is free to go where it likes. 

Problem solved! 


B rrrrrrr... It is really cold in Alaska! 

Imagine the state of the poor Alaskan 
wood frog which lives there. 

For months together, the body of the Alaskan 
wood frog stays completely frozen - like 
rock solid ice. During this time, all organs 
in the frog’s body, including the heart and 
the brain stop functioning. As soon as the 
temperatures start going up, the Alaskan 
wood frog revives itself back to normal and 
starts leading a life like it never got frozen! 
All these are miracles, right? 







Now it is your turn to give any animal a biological gift! 
What can you think of? Would you like to make the 
regular stray dog a little more special, or would it be 
the exotic creatures of the wild? Surprise us with your 
answers! Email to brainwave@ack-media.com 
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The Time 
Travelling 
Kumars - & 


hii the last episode^ Ijirieisli mel Sherlock 
Holmes in 221II Baker Si reel H in the early 
20th century London. Being an ardent fan 
of the world * first and greatest science 
detective, Dinesli was overjoyed ami 
began bombarding Holmes with a series 
of questions. The conversation was 
in term pled when a titan rushed in, 
seeking Holmes help on a ease. 


Sherlock 
Diaries - 2 


Story ky. 

Saslkantk.C 

Artwork ky ; 
Sarthak Sinks 
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Well, ihis smart boy here is 
ntfl from ihii world, You can 
lake my word for it when I 
say (tun the information yo a 
sliru-e wjlh IIS will stay smfe, 


ilVk . ^auhrwi>t \ « 

WelL. ; il islhe Mayor. He has 
been rt>Wod of the Merlin tU;a- 
nuniil ill. 1 1 Inis been li.mJed 
down in his family for genera¬ 
tions, ll is priceless. 

!» UmUUrttnr L7I-1. 


...and you weie in Lhiifge of like secorily while il happened. 
But you moved out of you-r post for n while lo lake a smoke, 
Now, VhIit job depends on it. 




Pear miln, I am iho hi^bpl 
and final court of authority * 
not the oik you tome tunning 
In for petty issues | luve 
iifi|xjitani lliings Ln do. I iraai, 
iKHvt ver, not leave a man Ln 
despair I will give you a hint 


Is Ihere iny 
point to 
which you 
would wish 
to draw my 
i aflrtilion? 1 


rYeMollie ouifflu inddem 
[of llie dags m ihe nighl-lime. 


I The dogs did nothing 
llte nielli-time. 


ITtat was the curious tncidcnl 
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I Is il nol obvious In&peclor? 
I h il nm ? BnsuJlh of view \s 
I unc of ibe e^emiulii of uur 
I profession. You will excuse 
5 these remarks, fmm one 
I wlio r thou ah a mere 
I connoisseur of crime. i s 
H^ill rallitr older and 
■ periukfw incTTC experienced 


bun voursd f. 


You .ire making .1 fho| of 
me, Mi HolniL's! 


Ydh t . The dogs did not 
ten k. This means llial ii 
was Ihejubofaii insider. 

Li would be pretly easy for 
Inspector MwrDnnnkl in 
capium the culprit. 


Er..,Mr, Holmes? 


liravo. hlemcntary 1 


Tell me boy, you are not that 
dumb. Am sure that yon haw 
already solved the case? 


i 
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Ah. How the worid likes 
U 1 ? SciiHatiomtliw: iliing^l 
Tdi me boy . you say you 
hav-e read all aboni me. 
You musl have also rend 
ail die duumeJes of our 
written by 

Hr, Waisrtd, l>id you 

nirtJLi- me Lisin* Llul 
phrase anywhere at all? 


Mew ihilE I Ihbkback. 
I do nul remember 
reading ii in any nf 
yotir eases f _ 




l^cjinon learnu Mr Holmes. Bid please loll me h how did you 
know that the inspector was oil duly when the (hefl happened 
and lhal he look a break Lo have a smoke? 


Arc you a mystery buff? Ora great 
Sherlock Holmes Tan? Pick your 
brains, read through the Sherlock 
Holmes stories and answer Dinesh’s 
question - how did Sherlock Holmes 
deduct what happened, without being 
at the scene? 


How did you know thai 
ihr Mayor kepi d<!£.<.' 
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by Varun.S.Girimaji, 
Age 10 



'Beginning of the 

Hobot 1 Mclta 


CHAPTER 1 

gent Varun was in his top secret lab. 
He had invented a microchip that 
even our Intel Core i7 and AMD Vision 
Processor could not equal in intelligence, 
power and strength. 

It was the year 2057. Agent Varun had made 
a robot out of the chip to prevent it from 
being stolen. The robot's named Agent 1.0. 
It has the capacity of 100 regular robots. 

Looks wise, it was similar to the 'old 
computer junk' at home. Its CPU housing 
was of the typical 2013s type. Its limbs 
looked like iron bars. It had a slide-in 
Logitech keyboard and a Samsung smart 
mouse. The monitor was an LG Studioworks 
440si. 

It also had a hard disk capable of handling 
up to 1000TGB of data. The processor it 
used was of about 150GHz and octa-core. 
These were great specs, even for 2057. 

This was the first computer capable such 
functions. 

CHAPTER 2 - Part 1 

A little after Agent 1.0 was invented, a 
robot called Evil Rob 1.0 was invested 
elsewhere. It was extremely evil and almost 
matched up to the looks and specifications 
of Agent 1.0. 

On March 12th, 2059, there was a fight 
between Evil Rob 1.0 and Agent 1.0. 

Evil Rob fired one of his own add-ons, one 



of the first UVX guns and Agent 1.0 had 
a portable Uranium missile. After a 3 day 
fight, Agent 1.0 finally destroyed Evil Rob 
1.0. 

CHAPTER 2-Part 2 

It was the 2085, an age in which old 
fashioned robot fights were outdated. 
There were highly advanced robots on the 
scene. Evil Rob 1.0 heir, Evil Rob 3.0 was 
fighting with Millitary Drone, Agent 1.0's 
legacy. 

The war was severe. Half of the world was 
destroyed. Yet, this reign of terror brought 
in by the Evil Rob series didn't end. It is 
estimated that by 2170, there would be 
no life left on the Earth. Will there be a 
superhero to save the day? Wait and see! 



Email your science fiction stories to brainwave@ack-media.com 
The best one gets published here and wins a surprise gift! 
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Winners of various activities in the May 2013 
issue are: 

Toy Box: Arthy Shakthibala 

Ask Us Why: Revanth Kausikan 

Eye See: Arun S 

Fan Fiction: Allakky Aniket 

Planet Ninjas: Sudheeksha S 

Magic Science: Ashitha Joby 

Fun-do Band: Scienceinsteins | Chaitanya PVSK 

Sci-0 Time: Nachiketa S R 

BW Smartenstein: Nachiketa S R 

(www.bwmag.in/category/bw-smartenstein) 

Special mention: Pragun l< (Origami) 

Arun and Sudheeksha get nominated for the BW 
Student Board - www.bwmag.in/student-board 


Dear winners (May 2013 issue), email your 
complete name, age, school, address and phone 
number to brainwave@ack-media.com to 
receive your gifts immediately! Do not forget to 
mention your pincode. 


All Fun-do Band captains - ensure that each 
of your team members visits and registers 
individually at www.bwmag.in/fun-do-band 

Your team membership will be activated only 
after that. If you have doubts, write to us at 
brainwave@ack-media.com 

June 2013 winners will be declared in the 
August 2013 issue. 



I really really loved Brainwave's May issue as it 
contained many scientific mysteries. The part 
which I really loved was the 'Expert Talk' where 
Dr. Jeff Temple spoke about his love for physics 
and about the TV show 'The Big Bang Theory'. It 
is my favourite show. It is about sci-fi, comedy 
and drama. I mainly like Sheldon Cooper as he 
sometimes acts like Mr. Bean! 

Suraj Krishnan, via email. 


Dear Suraj, 

Am sure that Dr. Temple would be happy to hear 
your feedback. Sheldon is my favourite 'The Big 
Bang Theory' character too! Keep writing. 

5/C Editor 


Thank you for emailing the January 2013 issue. I 


liked it very much. The article 'Energy was never 
this cool' was very interesting. Toy Box activity 
was very easy. I wish to read Brainwave when I 
grow up too. 

Sudheeksha Sudhakar, via email. 

Dear Sudheeksha, 

Learning never stops. Even today, everytime I 
write for Brainwave, I research and learn many 
new things. Do keep reading and giving us 
feedback even after you grow up! Glad that you 
enjoyed the January issue soft-copy. 

5/C Editor. 

I find Brainwave to be very informative and at 
the same time, very interesting. It has great 
illustrations. I find only this magazine attention 
grabbing. I just love it! I actually missed my 
April issue. Could you please send a copy of it? 
And why have you stopped the treasure hunt? 
Hashish Hukku-Jani, via email. 

Dear Kashish 

I have emailed you the April 2013 issue soft 
copy. Enjoyed and let us know what you think 
about it. 

5/C Editor. 
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The all-seeing ege 

Eyes don’t really need the face to see! 

by Priyanka Talreja 



elieve it or not, humans no more not 
need their eyes to be in their heads. For 
the first time, scientists have been able 
to transplant eyes away from a vertebrate's 
head such that the animal could still see even 
though there was no direct connection to the 
brain! 

Biologists at the Tufts University School of 
Arts and Sciences discovered that connecting 
a sense organ as complex as the eye to the 
spinal cord is enough to provide vision. The 
eye doesn't need to be plugged into the actual 
brain. 

The experiment was conducted using tadpoles. 
The eyes of donor tadpoles were removed and 
attached to the recipient tadpoles' bottoms. 
Their natural eyes of the recipient tadpoles 
were removed. Only the abnormally located 
eye, connected to the spinal cord, remained. 


The tadpoles were then led through a 
computerised visual training system where 
sections of water in which they swam were 
illuminated by either red or blue LED lights. 
The tadpoles that swam in the red section 
were issued a mild electric shock. 

On further observation, it was noticed that 
the some tadpoles with the spine-connected 
eyes learned to swim away from the red 
light. This means that they learned to 
associate the red section with the electric 
shock and moved away to avoid it. 

Scientists say that this could greatly help in 
cases of damaged or missing sense organs. 

With the potential ability of eyes being 
located on any part of our body, mothers 
might just be able to know our every single 
move with eyes in the back of their heads! 
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by Jayanthi V 

Different types of food contain 
different kinds of nutrients. Let's 
take a look at them. 

- Carbohydrate rich foods such as 
cereals, wheat, bread and potato 
provide energy. The 

primary carbohydrates found in 
our food are present in the form 
of starch or sugars. 

- Fat is found in food items like 
butter and oil. Fat is often stored 
by the body as reserve 

food because it can provide more 
than double the amount of energy 
produced by 
carbohydrates! 


- Protein rich foods like milk, eggs, 
meat and cheese are body-repairing 
food that fix damage due to wear and 
tear. 


#1 


i 


- Vegetable and fresh fruits are 
the best sources for nutrients like 
vitamins and minerals, which prevent 
deficiency diseases. 

- Roughage or dietary fiber is 
obtained from whole grains, pulses, 
potatoes, fresh fruit, etc. It makes us 
"feel full" and helps clean out the 
digestive tract and bowel. 

- Water helps in absorbing essential 
nutrients into our system. 


Break up that B-U-R-G-E-R 

What is the ever-so-yum-burger is made up of? 
The burger's head is made up of bread which 
is carbohydrate. Its brain is made up of leafy 
veggies and that is why it is so smart! Veggies 


offer vitamins and minerals, remember? The big 
meaty tongue is made up of meat and is full of 
proteins. And why is the burger fat? Because it 
has lots of fat - cheese, butter and Oil. ■ 


The cell in our hody is like 
the Solar System! 

The human body is made up of tiny cells. The 
cell is pretty much like our Solar System. It is 
circular with the nucleus and nucleolus in the 
centre. The nucleus is like the Sun and all other 
things revolve around it. 

Much like science, the nucleus controls 
numerous tasks, one of which is to store and 
organizes our genes. The cell has many tiny 
residents called mitochondria. These help in 


respiration and food breakdown. Their main 
task is to produce energy. 

The body of the cell is made up of thick, fat skin 
called cell membrane. The membrane protects 
the cell and regulates what goes in and out of. 
Giving it the shape are microtubules. 

Cells contain a fluid known as Cytoplasm. This 
helps move materials around and dissolves 
cellular waste, just like gravity keeps all the 
planets together! The comparison is intriguing 
isn't it? 
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IllIHUl O 
ItTTHl oo 



Yo Heart! Are you Listening? Down 
here. I am the Small Intestine! I pity 
you man. You keep pumping dude. 
Can't ever take a break, can ya? 



Yo Heart! Why so serious man? I was 
just joking! By the way, did you know 
that I am the largest internal organ in 
the body! As a matter of fact, I am 
even bigger than the Large Intestine 
right here! While the Large Intestine is 
1.5 meters long, I am 5-6 meters long! 
My length is almost 4 times the height 
of an average human. That makes me 
just a little special, don't you think? I 
wonder why the humans call me the 
small intestine. 



Yea, pumping away as always you 
small brat. Do you really want me 



t do you think of yourself? 

are Jetting really annoying. I 

"youshould just Keep mum. 



Hey, you guys! Don't start with it 
again. I am suffocating here. Heart, 
why do you even listen to him? 
Please do your job! 



How was that? 
Liked it, huh? 
Annoying organ! 
What makes you 
think you are so 
special anyway? 
All you do is 
digest the food! 
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Hey smallie, what are you boasting 
about? We are all equally important. 
If you spread me out, my total surface 
area is that of about 70 square 
metres, roughly the same area as one 
side of a tennis court. Size really does 
not matter here. Now stop fighting 
and continue working! 



I agree with the Lung 
smallie. I am very often 
not given any credit but you ought to 
know I perform over 500functions. 
I am amongst the hardest working 
organs in this body. I produce bile. 
I look after the decomposition of red 
blood cells, synthesis of plasma 
protein, and detoxification, amongst 
others things So, stop fighting! 





This is an everyday 


you re right. Looks like somethinc 
really wrong, let's go to the docto 
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Mohammed Dilawar has travelled widely across India to observe 
wildlife, photograph them and study various conservation issues. 
In 2009, he formed the Nature Forever Society for conservation of 
house sparrows, and flora and fauna found in human habitats. 


The Eeo-warrior 


Mohammed Dilawar has been working on conservation biology 
for the past thirteen years. After completing his Masters in Ecology 
at the Sikkim Maipal University, he joined the Royal Society for 
Protection of Birds (RSPB) project in 2006. 


WM+ is conserva+ion 
t>;oio9tf? 

Conservation biology is the 
scientific study of protecting 
the biodiversity and habitats 
as well as abiotic factors. 

* Abiotic factors are all non¬ 
living elements of nature such 
as mountains, while biotic 
factors are all living elements 
found in nature. 

wua+ knowieJ9e 
is necessary *or a 
conservation t>;oio9is+? 

A conservation biologist needs 
to have a deep understanding 
of not only biology or life 
sciences but also other 
subjects like geography, 
economics, IT etc. The 
person needs to continuously 
stay in sync with the latest 
developments in and around 
- be it political, financial, 
ecological or economical, as 
everything as an impact on 
natural ecosystem. S/he also 
needs to be updated about 


policy changes at the national 
and international levels. 

WM+ Joes your typical 
jay a+ work involve? 


A typical day starts in office 
at 8 a.m. I am done only by 
9-10 p.m. I spend most of 
my mornings in answering 
emails and planning for the 
day. In the evening, I answer 
emails again and review what 
work I could finish during the 
day and what I could not. The 
rest of my time is spent in 
report writing, desk research, 
reviving policy, researching, 
and advocacy. 

I also spend considerable 
time to analyse research 
findings to devise functional 
conservation ideas and 
projects, fundraising etc. 

How ji j this tiei j 
; n+eres+ you? 

Since my childhood, nature, 
birds and animals have 


interested me. When I 
was younger, I always had 
sparrows around me. I used 
to spend hours watching 
sparrows, vultures and other 
animals which one could spot 
in the cities in those days. 

We had limited access to 
books or other resources. 
However, after satellite tv 
revolution, channels like 
National Geographic and 
Discovery opened up the 
natural world to me. I would 
watch the documentaries 
aired on them for hours. 

Noticing my interest in nature 
and birds, my mother gifted 
with me my first binoculars 
and Dr Salim Ali’s book. From 
then on, there has been no 
looking back. 







WM+ according +0 you 
;s +we curren+ s+a+e 
0 * our ecosas+em? 

We are passing through one 
of the most difficult phases - 
rapid uncontrolled population 
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growth, climatic changes and 
the pressure of economic 
growth on environment. 
Conservation takes a back 
seat. This, combined with 
the type of political situation 
prevailing in the country adds 
up to the problems. 

Species, habitats and natural 
corridors of animals are 
getting destructed at rates 
higher that we have ever seen 
before. 

In a globalised world, the 
problems of conservation 
have compounded. While 
governments of powerful 
countries along with 
their rich multi-national 
corporations have all the 
resources at their disposal, 
conservation organisations 
are struggling to keep things 
going. 

Wha+ iu.li +he absence 
o* an animat pian+, 
sea cirea+uire or bird 
species mean +o us? 

The planet is an ecosystem 
which runs when various 
animals, plants and 
organisms, big and small, 
interact. Everything is 
interdependent and none can 
survive without the other. 

Man is a small part of this 
system. 

What we are presently doing 
is destructing this intrinsic 
web, which, once destructed, 


can never be recreated. We 
are creating a black hole that 
will pull us into it one day. 

We need to understand that 
we are the ones who require 
the plants, animals, oceans, 
forests and desert. They 
don’t need us. One fine day, 
if all this is gone we will not 
be able to survive, If we go 
missing one day, nothing will 
be affected. On the contrary, 
everything will prosper! 

Wha+ does bioio 9 y 
mean +o you? Houi 
does s+udyin9;+ help? 

Biology is the scientific study 
of life and living organisms 
which includes the way they 
have evolved. It is one of the 
most amazing branches of 
sciences. 

Anyone whose basic biology 
is strong will have a much 
better understanding about 
the interactions, inter¬ 
dependence and conservation 
issues associated with various 
life forms. 

I* our youn9 readers 
uian+s +o become 
conserva+ion 
bioio9is+s, uiha+ is 
+he career pa+h +hey 
should +ake? 

Times have changed and 
conservation biology offers 
different avenues today. 
Conservation has become 
very reachable and doable. 


We have engineers who have 
given up their jobs for this. 

One need not do a particular 
course in conservation. 

You could be anyone and 
contribute towards the cause. 
Every passing day opens 
up more options. No matter 
which field you choose, you 
can link it to conservation. 
For example, journalists can 
report environmental issues. 

The Time Ma9asine 
has named you as 
one ot +he Heroes 
o* +he Environment, 
could you please +en 
us a bi+ more about 
that? 

It came as a surprise as I 
was only 28 years old. To be 
featured in the list of most 
influential environmentalists 
in the world which has 
featured legends like Prince 
Charles, Mikhail Gorbachev, 
David Attenborough, A1 
Gore, Wangari Maathai and 
George Schaller - people 
about whom I had grown up 
reading isan honour. 

However I believe that it is 
the cause which is bigger 
than an individual. I am 
more than satisfied that 
this brought about more 
awareness and respect for 
house sparrow conservation. 
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4 . A bug's life 

Insects are more like humans than you would believe! 

by Sasikanth C 



O n spotting insects, most people's 
faces would contort with fantastic 
expressions as they flay their arms 
wildly hoping that the creepy-crawlies 
wouldn't come anywhere near their bodies. 
However, these bugs lead lives that are as 
close as to ours as it can get! 

Ants 

Humans aren't the only ones who have a 
mid-life crisis and decide to switch careers! 
Colonies of ants have three main occupations 
- look after the queen, clean the colony and 
look for food. Recent research has found that 
typically, younger ants nurse the queen. But as 
they grow older, they first graduate to cleaning 
the colony and then prefer to go out into the 
world to forage for food. They probably 
can't deal with the royal tantrums anymore! 
Ants also tend to stick to their own social 
groups. However, there are cases of very old 
nurses and very young foragers, which means 
that even ants don't always follow the rules. 


Photograph: hisham_assaad 

Dragonflies 

With all our scientific advances and 
technological knowhow, you'd think that 
humans were the most adept hunters on the 
planet. Even lions and sharks seem more 
dangerous than those glittering dragonflies. 
However, as opposed to a lion's 75% failure 
rate and a shark's ability to catch only about 
half the prey it hunts, dragonflies have a 95% 
success rate! 




Photogrqph: wilfi media ibmtnons 
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Termites 


Humans aren't the only ones hunting for gold. 
Recent experiments show that termites dig 
for and stock the yellow metal when they're 
underground, collecting material for their 
nests. Researchers took samples of different 
termite nests and discovered that termite nests 
near gold sites contained more gold particles 
than nests that were away from the metal. 
Scientists suggest that these termite nests 
could be used as a cost-effective factor to 
determine the presence of gold in the area! 


Bees 


Sometimes a strong cup of coffee seems to be 
our only resource to combat sleep. Humans 
may not be the only ones enjoying this much- 
needed jolt in the morning. Bees are attracted 
to plants that have caffeine. These plants use 
the caffeine like a drug that keeps the bees 
coming back for more and in turn, helping the 
plant pollinate 0 . Experiments also showed 
that caffeine helps enhance their long-term 


Photograph: wikimedia commons 


memory. It changes how the bee's brain 
responds to learning and memory tasks! 

Beetles 

Today, if you get lost, all you need to do is whip 
out your smartphone, and the GPS system 
will take care of the rest. Before there existed 
Google Maps, humans used stars to navigate as 
they travelled through unexplored lands. 

Recent evidence suggests that dung beetles 
use the sky, more specifically the Milky Way, as 
a map of sorts. Even on clear moonless nights, 
dung beetles can walk along straight paths by 
using the starry sky to trace their route! In a 
planetarium, the beetles were observed under 
a starry sky, a sky showing only the Milky 
Way and an overcast sky. The beetles had no 
problem with the first two skies 
but found themselves completely lost under 
overcast sky. 

The next time you find yourself lost and 
abandoned by technology, just find a dung 
beetle to follow. ■ 

Photograph: John C. Akers jr. 
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msumnes THE DEADLY DISEASE 

STQQYt 0 AY APE!/ CALAMUP APT £ LETTCPIN&s A 8 Hf JEET ICRNM 



you shall soon see. 
skpee, can you tpace x? 


WHAT'S THAT 
SKPte? 


we webe inspired ay the 

MOVIE l THE DABIC KNIGHT". 


oh bOOk- r podo, you wece 
pisht. hes pisht ^ee, 


HE IS MV STUDENT„ AND I L NOW 

exactly whece Hi wll ee, 


iFPiVlOlJSLY - TH£ SMAFTIES HEAP OUT TO FINE* MF r X WHO COULD NOW St SPOTTED 
IN SPITE OF HIS INVISIBILITY CLOAK, THANKS TO THE 1NFDA-SX SOSSUES. 


THIS is THE A DEVICE PC, POPO AW'D J GUILT, - THE X TCACtiC. ONCE I SWITCH 
IT ON, IT W(LL PICK UP TCACES OF Y r S INVlClSlUTY SHlilD AND YOlCft CVlA 
SONA« AKP LET US KNOW WHiPE Hi IS. 


VOU ACE A GENIUS' 


THIS TELLS US THAT 
HE IS IN AN 
UNPErCSCOilNp 
SUBMMWfri 1 


WHEfit SHOULD WE 

eesiNP 




SEEN EXECUTED. 


afraid we wix stop rrP 


HAHAHAr you suys 

ABE TOO LATE TO 
STOP MY PLAN THIS 
TtME. IT HAS ALREADY 


NOW, LET ME PUT My 
INEPA'SK 6C&SLE5 
BACK ON- 


T 




3 KNEW IT. Hi COULD 
NOT CREATE A 
CHEMICAL OUT 0 UPST- 
SO, Hi WPJ, SHIFT 
FOCUS TO BIOLOGY. 
WHAT BiTTEC PLACE 
FOP THIS THAN THi 
MOST POPULATED 
CQUNTCY 3 


WATCH YOUS? STEP. WE HAVE TO TAKE 
HIM BY SUCPPtSE. 
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AFPMP? OP you? 

HUH/ 


I SPPEAD A DEADLY COMMUNICABLE^ DISEASES. T 
JUST INJECTED A SPECIAL VIPUN INTO A FEW 
SPECIMENS, AND 1 SOON IT WILL SPPEAD LIKE WILD 
FIPE. THE HUMANS' flONES WILL SLOWLY 
DlStNTESPATE AND ONLY A PULP OF FLESH AND 
BLOOD WILL PEMAIN. 


H AH AH AH Aft 


ACCEPT IT. YOU APE AFPAiO OF US. 
THAT IS WHY YOU APENT 
WULW& US WHAT YOU OlO. 


SUYSj WE HAVE TO TPACK the infected humans 
QEFOBE THEN? DISEASE SPPEADS TO OTHEPSf 


Hurt, PE ally? we ape in the 

WOPUTS MOST POPULATED 
COUNTPY. HOW WLL YOU 
FIND THEM? 


6*Oa WE WU TAKE CUSTODY OF Y AND 

AN ANTIDOTE. YOU H&j? StCEE SO FINS THE 
INFECTED PEOPLE. 


WE COULD SEE THIS COMIN&,, T. THIS MACHINE 
HEPE TPACKS NOT ONLY YOUP VOICE, GUT ALSO 
THAT OF THOSE WHO YOU SPEAK WITH. WE WILL 
CHECK THE PECENT PECQPDS IN If. 


THESE THEY 
POOS THEN65. 


I AM TAt»*S THESE THfrgf SACK TO XS IM POP 

TREATMENT, you USE the »ACtfp AND PdNP all those 
WHO HAVE fiEEN iNP&CTEP- SET TH6M TO THE LAB r AS 
OUlCY AS YOU CAN. 


rue these op you need to dome with us 
immediately, the doctop you went to IS A 

FPAUD. HE HAS INJECTED YOU WITH AN 
INFECTIOUS VIDUS. I PEGUEST YOU 
COOPEPATE OP MANY UY&5 WILL BE LOSTI 


TO SE CONTINUED. 
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MODEL OF 
A LUNG 


by Kayomarz Bacha 


To perform this, 
you need: 

1. An empty plastic bottle (bigger 
bottle will work better) 

2. 3 balloons 
3.1 straw 

4. Scissors 

5. Cello-tape 

6. M-seal or play dough 


METHOD: 


Step 1 


Step 2 


Cut l/3 r d of the bottle off from 
the top. 


Make a hole in the bottle 
cap - just big enough for a 
straw to fit through. 



Step 3 

Cut and stick the straw with tape 
as shown in the below image, to 
make a 'Y' shaped connector. 
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Step 4 


Steps 



Step 6 


Attach a balloon to each end of 
the 'Y' shaped connector with 
tape or rubber band. 


Insert the straw through 
the bottle cap such that the 
balloons hang inside the 
bottle. 





Apply the play dough or m-seal 
between the straw and the hole 
in the bottle cap to avoid air 
from escaping. 


Step 7 

Cut the neck of the 3 r ^ balloon 
off. 



Step 8 



Stretch and spread the 
balloon around the base of 
the bottle top such that no 
air escapes. Use a rubber 
band to hold it in place, if 
needed. 



Step 9 

Now pull the balloon that is 
stretched around the open base 
of the bottle top as shown, and 
leave. Observe what happens. 



What happened: 


The stretched balloon at the 
bottom acts as your diaphragm. 
The diaphragm is located below 
the lungs and is a large, dome 
shaped muscle that contracts 
rhythmically and continually. 


When we inhale, the diaphragm 
expands and creates a vacuum, 
which pulls air into the lungs. The 
balloons inside the bottle act like 
our lungs that expand and contract 
as air goes into and out of them. 



When we exhale, the diaphragm 
relaxes and returns to its dome¬ 
like shape, and air is forced out of 
the lungs. 

An exciting DIY, isn't it? 
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Meet the team 



By 2550 A.D., time travel has been perfected. 

This lead to the Time Glider project, run by a consortium of science and 
engineering departments from all over the world. The aim is to gain a 
better understanding of certain difficult, science-related issues. There 
are various Time Glider teams, but the first mission belongs to TG-1, the 
spacecraft commandeered by professor Patel. 




Time Gliders Command has one directive: TG teams are assigned 
to discover and explore, but are under no circumstances allowed to 
interfere with human history. This may cause uncontrollable ripple 
effects that may jeopardize the very future existence of the 
Time Gliders agency! 


■mnnr 
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Professor Patel ■ 


Commander of TG-1, and co-founder of the International 
Time Gliders Agency, he is commonly known as "Prof". 
Born in Kolkata, India, he boasts several Nobel prizes in 
the natural sciences. His specialty is quantum physics 
and string theory frequently causing him sleepless 
nights. It is no secret that Prof loves hot curry, which, 
according to him, helps him "to think better". 


Pilot, and in charge of security. Born in Pretoria, South 
Africa, Deon is a new recruit from the International 
Space Flight Academy, and ready for adventure but 
tends to be somewhat impulsive at times, finding 
himself in dangerous situations. Deon loves anything 
that is fast. As a kid he was a champion in strategy 
games on the Play Station 999, and developed an 
interest in human history. Who knows, his knowledge on 
this subject might even come in handy som 


Engineer and data analyst. Born and raised on a farm 
in Australia, she loved helping her dad fix equipment 
rather than playing with dolls. She sometimes got into 
trouble at school after altering machines to "improve" 
them without permission! Liz developed a special 
interest in nanotechnology and endeavors to one day 
receive the Nobel Prize in this field. 


<2uasar 


Logistics and timeline navigator. Quasar is, well, 
basically from all over the world. He was conceived in 
a Japanese robotics laboratory, but developed further 
in India. Most of his parts are from China, but he was 
finally assembled in Germany. Having a limited capacity 
to experience human-like emotions, it is no wonder he 
is wrestling somewhat to find his own identity. Quasar 
has a special taste for Castrol lubricants as it helps 
keep his joints in tip-top shape. 








Episode 1 

“In the Beginning” 





Somewhere above Earth, 
sometime in the future ... 


' Big Bang"? 
Sounds rather ... 
catastrophic to me! 


On the 

contrary Deon ... 
it was exactly the 
opposite. 


Eh? Now 
you got me all 
confused,Prof! 


It is not at all t, 

as you think, Deon p(H | 

- some chaotic 
explosion. 

' 7 While we are waiting, 

nL let me give you a brief 

• V overview of what really 

R \ Is —^ happened.The y 

\ / term “Big Bang" 


was first mentioned 
in the 1960's by the 
astronomer Fred Hoyle, and 
believe me; he intended it 
L in a disparaging way! / 


Have a look at this hologram. As evidence mounted 
through the 1960's for an expanding universe, and all its 
implications, amongst others, that it must have had a beginning, 
Hoyle, who supported the "steady state" theory, attempted to 
ridicule this new challenge to his theory. 































I just can't wait to embark on 
our first mission to observe the 
first stage of star formation one 
billion years after the “Big Bang" 
event of our universe. 


Just a few 
more minutes, 
Professor. 


I take it you mean by 
"steady state", a universe 
which had always ... existed? 


r Spot-on, Liz! Nicknames tend to stay. 1 
Even today people still refer to the “Big 
Bang", although this term is associated with 
a destructive explosion, which is far from 
V the truth in this case. A 


Sorry to interrupt 
Professor ... all systems 
diagnostics are completed, 
we are ready to disengage. 


Mission control ... 
requesting permission 
to undock. 


Setting entry point in 
timeline to 1 billion years 
i after the Big Bang. . 


Ok. We are going to 
enter the stage when the ' 
universe consists mainly of light 
elements, helium and hydrogen 
gas, which will start to coalesce 
to form giant clouds that will j 
become galaxies. 


W These 
will eventually 
become the first 
stars, which in turn 
will pull together 
to form the first 
^ galaxies. ^ 


Permission granted TGI, and good 
luck with your maiden voyage!" 





















Our ship can't withstand this 
energy bombardment. 

Deon - divert all energy reserves 
to maximise shields - quick! 


Prof! I see we have arrived 
too early, a mere 300 000 
years after inflation! 




No kidding! We are 
right inside super-hot 
plasma radiation at 10 000 °C 
- the conditions typical of 
^ our infant universe! > 


Quasar - can you get us back to 
our time...and how soon? 


... but the moment 
they enter the new 
time frame, they get 
a nasty surprise ... 


Woooaaw - what 
the...? Something's 
wrong! 
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Negative sir, not enough energy 
available. We're using all we can to 
keep this ship in one piece! 


Then reconfigure our 
time entry point to whatever 
is attainable. Anything is 
. better than this! 


Reconfiguring time 
entry point to 1 billion 
years from now. 


Our proximity 
scanners detect some 
kind of spatial barrier 
10 million kilometers 
dead ahead. 


Don't waste 
time and energy! 


It keeps expanding 
further away from us, but 
I think we can get beyond it 
at maximum warp. a 

























Exactly my point, 
we'll get back to 
empty space. 


* You don't ^ 
understand. There is 
NOTHING - not even 
space! We'll never be 
l able to get out. > 


Outside this plasma 
radiation there is 
, nothing! 





* Warning. Hull 
failure imminent in 
r t-minus 10...9... v 


^ I am detecting > 
micro f ractures in 
the hull. Our shields 
l are failing! > 


Blast! How long 
before we can 
jump, Quasar? 


Man, we're 
so screwed. 


Almost 
there ... 



Give me exact 
stats, Quasar! 
You're a robot, for 
heaven's 
v. sake! 


Err... jumping in t-minus 8 ... 7 ... 6 
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MIND GAMES 


by Kashmira Sarode 


Our brain is very powerful. Scientists are using its power to build various technological 
applications. If it all comes down to man vs. machine , who do you think will win? 


If only I had a body 

A brain can be taught, even if it is not in anybody's 
head! Kumar Venayagamoorthy, a professor of 
electrical and computer engineering at Clemson 
University in the US, wanted a system that could 
monitor data, learn from past mistakes and 
new information, plan for the future, anticipate 
problems and make decisions. The only system 
he could think of that came close to this level of 
efficiency was the brain. So he decided to grow one 
in his lab! 


Prof. Venayagamoorthy and his team grew 
neurons in a dish containing electrodes. They then 
connected a computer to the living neurons of 
rodents. This 'living 1 brain cell network was then 
'taught' how to respond to complicated data, the 
results of which were transferred into an artificial 
network. A computer that is able to think for itself 
sounds like a recipe for machines trying to take 
over the world! 


w 


Mind control 

Maybe we can win that war against machines if 
we can control them with our mind. Samsung is 
currently developing a device that will allow us to 
check email or listen to music with the power of 
your thought. 

They think that this will be of huge help to 
physically impaired people who will be able to 
communicate more easily if all they have to use is 
their brain. Eventually, Samsung hopes to change 
how we interact with our mobile devices. 

In the research team's experiments so far, users 
have been able to achieve an accuracy ranging 
from 80 to 95 per cent! Looks like brain- controlled 
phones may be a possibility in a few years! 



Psychic abilities of computers 

No amount of mind control is going to help us if 
machines can read our mind. Researchers at the 
University of California-Berkeley are developing 
computers that can identify us by our thoughts - 
instead of typing our password, we just need to 
'think 1 our password, replacing passwords with 
'passthoughts'! 


Computers that recognize people by their 
brainwaves might seem like a futuristic fantasy, 
but experimental results suggest that that future is 
more realistic than we might have suspected. 

Rather than being limited to ultra high-end, high- 
security systems, brainwave-based authentication 
could end up being as cheap. 
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roughout the year 
hile you learn with fun! 

ery month, the best team wins goodie-bags 
Dosters, comics, COs, cool BW Friendship 
and more. 

e end of each year, the top 5 teams win 
=; BW Fun-do Band 'Hall-oF-Fame' certificates, 
mementos and t-shirts! The top most team will 
win a rolling shield. 

www.bwmag.in/fun-do-band 


Step 4 

Click on the website link that we email to 
each of you and register. 


Step 5 

As a t.eam, perform DIY (P24), Toy Box (P8), 
Eye See (P27) and Magic Science (P35) 
every month. Submit your observations 
and start winning! 

Go, gather 
friends now 
five tifftes the 


BW SCIENCE 


^ p CRTEACV^ 


We all have teachers who inspire us to love science and to 
ask questions with an open mind. They could be at school 
or they could be Friends and Family members. Nominate 
them For the BW science super-teacher awards and let the 
world know about them! 

IF your nominee wins, you get a cool giFt too! 


Email their name and school 
along with 100 words on why 
you are nominating them to 


brainwave@>ack-media.com 


www.bwmag.in/bw-super-science-teacher-awards 

BRAINWAVE 


5 easy steps! 


Step 1 

Form a team with four other friends who are 
not subscribers of Brainwave. 


Step 2 

Give your team a name (e.g. The 
Smartensteins) and choose a captain. 


Step 3 

Email the full names of your team, members 
and captain to brainwave&ack-media.com 













Twe Leaf- 

by Saudamini Tambay 



A leaf is a part of a plant 
that sometimes looks 
meaningless. But, it is 
actually a very important part. 

Importance of leaves - 
leaves: 

1. produce oxygen for 
animal respiration 

2. remove carbon 
dioxide from the air 

3. produce food for the plant 

4. create shade 

5. create hiding places for 
wildlife 

6. are sources of food (for 
animals and people) 

7. reduce soil erosion 

8. lower the air temperature, as 
a by-product of transpiration 

A leaf has many parts: 

Vein 

Lamina 

Margin 

Petiole 

Midrib 

Each part has its own function. 

Your rask is to read, research 
and understand the above 
mentioned parts and their 
functions. 


Other things you can try: 

1. Hold the leaves against light 
to see the veins clearly. 

2. Get the impression of the 
veins by placing a white paper 
over the leaf and lightly 
running a pencil over it. 


Note down your observations 
and email them to 
brainwave@ack-media.com 
with 'Eye See' as the subject. 
The most comprehensive 
research will give you a chance 
to be on our Student Board! 
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pl2 

Amphibians: Amphibian is the name of a group 
of animals - just like some are mammals or 
reptiles or birds. Amphibians are cold-blooded, 
live both in water and on land, and give birth 
by laying eggs. The babies are in different 
form than when they are fully grown. E.g.: frog 
(tadpole) 

Cold-Blooded Animals: Animals that have a 
body temperature that varies with that of the 
surroundings. They cannot control their body 
temperature. They usually rely on the Sun to 
warm them up. During nights and winters, 
they become sluggish. These are also called 
ectotherms. E.g.: snakes and frogs. 

P15 

Inflation: Inflation is the rate at which the 
general level of prices of goods rises, and, 
subsequently, purchasing power falls. Central 
or Reserve banks attempt to stop severe 
inflation in an attempt to keep the excessive 
growth of prices to a minimum. 

p321 

GPS: GPS is short for Global Positioning 
System, is a space-based satellite navigation 
system that provides location and time 
information anywhere on the Earth. 

The system provides critical capabilities to 
military, civil and commercial users around the 
world. It is maintained by the United States 
government and is freely accessible to anyone 
with a GPS receiver. 

P35 

Pollinate: Pollination is the process by 
which pollen is transferred from plant to 
plant to enable reproduction. Since plants 
cannot move, pollination is neccesary for 
them to reproduce. Birds are very important 
pollinators. 


P 37 

Communicable: Transferrable from person to 
person or species to species. It is contagious. 



Finished reading the magazine? 

We have an innovative contest 
instead of a quiz this time* Win 
it and a mystery gift worth 
Rs* 500 is yours! 

What you need to do: 

There are a few mistakes in 
this magazine* They are either 
science or English grammer 
related* Identify as many of 
these as you can and email them 
to us at brainwave@>ackmedia* 
com 

Please ensure that you mention 
the page and paragraph numbers 
of each mistake* 

000000000 


To take part in some cool science 
initiatives, visit 


www.bwmag.in 


Parents and teachers, here's something 
unique for you: 


www.bwmag.in/category/parent-teacher-guide 


Readers, get to see behind the scenes: 


www.facebook.com/brainwavemag 
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SUBSCRIBE NOW! 


Pay only ?^i^580! 
Get 12 issues of 



b.iii.i.iu.iiijM 

Student's Name:_ 

Guardian's Name:_ 

Date of Birth:_(DD MM YYYY) 

Address:_ 


City:_ 

State:_ 

School:_ 

Class:_ 

Email (Student):_ 

Email (Guardian):_ 

Tel of Guardian: (R): 
Mobile:_ 


PAYMENT OPTIONS 


Guardian's signature 


□ CREDIT CARD 

Card Type: QVisa □ MasterCard 

Please Charge ?_to my Credit card 

Number below: 

□ □□□ □□□□ □□□□ □□□□ 


Expiry Date: 


Why pay ? 60 every 
month (that's ?720 a 
year) at your news-stand 
to enjoy Brainwave? 

Now, Brainwave is the perfect balance of science and 
fun, which will make you call your friends up and say, 
"Guys, let's play science!" 


Card member's signature 

□ CHEQUE/DD 

Enclosed please find cheque/DD no. 
drawn in favour of 'ACK Media Direct Pvt. Ltd.' 

on (bank)-, 

for the amount_, 

dated / / 


You get 48+ pages of comics, stories, 
experiments and contests. There is a Treasure Hunt 
too! You can win many exciting prizes and even be on 

our Student Board. 


SUBSCRIPTION TYPE 


□ 1 year: Brainwave - ?580 

□ 2 year: Brainwae + Mystery Gift of ?299 - ?1150 

□ 1 year: Brainwave + Tinkle magazine - ?880 


□ CASH:?_ 

Submit this form along with your payment to the 
assigned school staff member. 


ONLINE SUBSCRIPTION 


Visit: www.amarchitrakatha.com 
Email: brainwave@ack-media.com 

ACK Media Direct Pvt. Ltd., Krishna House, 3rd Floor, 
Raghuvanshi Mills Compound, Senapati Bapat Marg, 
Lower Parel (West) Mumbai - 400013. 


Publisher, at its sole discretion, shall have the right to 
revise the offer or subscription price. 


All fields are mandatory for the s ubscripti do Ityo Motivated. 










































